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Entrya Cat. (mol%) 2a (equiv.) Solvent Yielda

1 AgOTf (10) 3 MeCN --

2 AgNO3 (10) 3 MeCN --

3 AgOAc (10) 3 MeCN <5

4 Ag2CO3 (10) 3 MeCN 16

5 Li2CO3 (10) 3 MeCN --

6 K2CO3 (10) 3 MeCN --

7 CuCO3·Cu(OH)2 (10) 3 MeCN --

8 NiCO3 (10) 3 MeCN --

9 Ag2CO3 (20) 3 MeCN 24

10 Ag2CO3 (20) 10 MeCN 33

11 Ag2CO3 (30) 10 MeCN 49

12 Ag2CO3 (40) 10 MeCN 60

13 Ag2CO3 (50) 10 MeCN 62



Optimization of Reaction
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Entrya Cat. (mol%) 2a (equiv.) Additive (mol%) Solvent Yielda

14 Ag2CO3 (10) 10 Li2CO3 (50) MeCN 15

15 Ag2CO3 (10) 10 K2CO3 (50) MeCN 21

16 Ag2CO3 (50) 8 -- MeCN 54

17 Ag2CO3 (50) 6 -- MeCN 50

18 Ag2CO3 (50) 10 -- THF 39

19 Ag2CO3 (50) 10 -- PhMe 33

20 Ag2CO3 (50) 10 -- DCE 37

21 Ag2CO3 (50) 10 -- DMF 79

22b Ag2CO3 (50) 10 -- DMF 79

23c Ag2CO3 (50) 10 -- DMF 78

24c Ag2CO3 (100) 10 -- DMF 75

25c -- 10 -- DMF --

26d Ag2CO3 (50) 10 -- DMF 76

[a] Reaction conditions: 1a (0.1 mmol), 2a (0.3 mmol), catalyst (10-100 mol%), solvent (1.0 mL), Ar, 60 oC, 24 h. Yields were

determined by 1H NMR analysis of the crude reaction mixture using CH2Br2 as an internal standard. [b] Reaction conducted at 80
oC. [c] Reaction conducted at room temperature. [d] Reaction conditions: 1a (0.2 mmol), 2a (2 mmol), Ag2CO3 (50 mol%), DMF (2

mL), Ar, r.t., 24 h. Isolated yield is showed.
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Writing Strategy

“Escape from flatland” 

concept

Importance of 

sp3-hybridized carbon

atom in drug candidates

Significance

✓ Under the “escape from flatland” concept,

saturated bicyclic scaffolds, due to their

potential phenyl or pyridinyl bioisosterism, have

witnessed a surgent growth of application in the

field medicinal chemistry over the past decade.

 The First Paragraph

✓ The bioisosteric replacement of aromatic rings

with these conformationally rigid units intro-

duces a higher proportion of sp3-hybridized

carbon atom into molecules, which is increa-

seingly recognized as a powerful tool in

modulat-ing the physicochemical and

pharmacokinetic properties of drug candidates.

✓ Therefore, there is a growing interest of chem-

ists in the development of efficient methods for

the construction of these coveted ring systems
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Writing Strategy

Summary 

of this work

Outlook 

of this work 

✓ In conclusion, a practical silver-enabled cyclo-

addition of BCBs with isocyanides has been

developed, allowing for the direct construction

of polysubstituted 3-aza-BCHeps which are

demanding … A diverse array of downstream

transformations of the resulted product have

also been achieved, further demonstrating the

synthetic utilities of this method.

 The Last Paragraph

✓ In contrast with the vast majority of (3+2) cyclo-

addition of BCBs with π-components, this work

provides new logics to trigger … novel cyclo-

addition process, good functional group

tolerance, and robustness of this protocol, the

results of this work will likely be rapidly

embraced by both pharmaceutical and

academic laboratories.
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Representative Examples 

The different electrophilicity of the carbonyl groups in 7 offers oppor-

tunities for subsequent stepwise modification of the structure.

(楼梯式的，逐步的)

The direct (3+3) cycloaddition of BCBs with a readily available N-

component would represent a highly attractive way for their

manufacture, but remains hitherto elusive. (难以理解的，难以捉摸的)

Delightedly, the reaction of BCBs with a range of different substituents

at the aryl moieties, including both electron-withdrawing and electron-

donating groups. (高兴地，愉快地)
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